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To the Editor: There has been increasing concern regarding
the health effects of global warming. Brikowski et al.1 predict
an increase of 2 million new cases of nephrolithiasis with
an associated cost in excess of $1 billion annually by the
year 2050 as the result of projected changes in ambient
temperature. The authors created a nonlinear model relating
stone prevalence to ambient temperature based on data from
the Second Cancer Prevention Survey (CPS II) of 1982.2
Although that report showed regional differences in stone
prevalence in the United States, with higher reported rates in
the South, a specific analysis was not performed to calculate
the change in prevalence with temperature.
We present here a re-analysis of the CPS II dataset
(Figure 1; N¼ 504,380 men and 670,481 women; used
with the permission of Nature Publishing Group). We
extracted the mean annual temperature for 1981 from the
National Climatic Data Center (NCDC) (www.ncdc.noaa.
gov, accessed 5 January 2009) and graphed it against
kidney stone prevalence during the same time period for 47
states. Regression analysis was performed with each state
weighted by its population. Temperature was positively
correlated with stone prevalence rates. This association is
likely related to the lower urine volume and higher super-
saturation of stone-forming salts at higher ambient tempera-
tures, as water losses increase with perspiration. One
alternative hypothesis is that the larger amount of sunlight
in warmer climates leads to higher levels of vitamin D,
increasing urine calcium excretion. Geographical variation in
diet or rates of obesity could also have a role;3 in the original
analysis, body mass index had a minimally positive correla-
tion with stone prevalence and therefore was not considered
to be an important confounder.4
The effect of temperature was greater in men than in
women: the percentage prevalence rate increased by 0.15
(R2¼ 0.37) in men for every unit increase in the Fahrenheit
temperature and by 0.04 (R2¼ 0.51) in women. In Celsius,
these values were 0.08 and 0.02, respectively. Although men
consistently have a greater prevalence for stones than
women,5 the basis for these different effects of temperature
is unknown. We can only speculate that men are more likely
to have occupations exposing them to environmental
temperature. A model predicting future prevalence of stones
that does not explicitly take this gender-based difference in
temperature response into consideration will have question-
able accuracy. We conclude that although increasing
temperature is associated with increasing stone prevalence,
the association is almost entirely due to the effect in men.
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Comparison of mean annual temperature to age-adjusted stone
prevalence by state for men & women
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Figure 1 | Scatter plot of prevalence rates for kidney stones in
the United States by state for each gender versus the mean
annual temperature for that state. Prevalence data were
obtained from the CPS II study. Temperature data were obtained
from the National Climatic Data Center’s public database.
(Temperature data from 1981 are presented for comparison with
the roughly concomitant prevalance data). Regression analysis
was performed by weighting the prevalence rate of each state by
its population.
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